Production of snack foods with minimal oil content and good management of oil during frying to 23 minimise the production of toxic compounds continue to be challenging aims. This paper aims to 24 investigate the possibility of producing a fat-free food snack by replacing frying oil with a non-25 fat medium. Glucose was melted and its temperature was then brought to 185°C and used to fry 26 potato strips, to obtain a product referred here as glucose fries. The resulting product was 27 compared with French fries prepared conventionally under conditions that resulted in similar 28 final moisture content. The resulting products were also examined for crust formation, texture 29 parameters, colour development and glucose content. Stereo microscope images showed that 30 similar crusts were formed in the glucose fries and French fries. Texture parameters were found 31 to be similar for both products at 5mm and 2 mm penetration depth. The maximum hardness at 32 2mm penetration depth was also similar for both products, but different from cooked potato. The 33 colour development which characterised French fries was also observed in glucose fries. The 34 glucose content in glucose fries was found to be twice the content of French fries, which is to be 35 expected since glucose absorbed or adhered to the surface. In conclusion, glucose fries, with 36 similar texture and colour characteristics to that of French fries, can be prepared by using a non-37 fat frying medium. 38
The texture of the products was analysed by Brookfield texture analyser fitted with 25 kg loading 108 cell (CT3, Brookfield Engineering Laboratories, USA). A single cycle puncture test was carried 109 out using a 2 mm probe with a test speed of 1 mm/s at room temperature. The penetration depth 110 was either 5 mm to study the texture of the core or 2mm which accounted mainly for the crust 111 region. The data were collected and analysed by software provided by the analyser manufacturer 112 (TexturePro CT v1.2 software). The test was carried out on 6 samples (from two batches, taking 113 3 replicates from each batch), each sample punctured at 2 random positions. An average value is 114 reported with deviations. 115
Colour measurement 116
The colour of fresh potato and cooked samples was measured using HunterLab colorimeter 117 an ED50 electrochemical detector with a gold working electrode, a LC25 chromatography oven, 136
and an AS50 autosampler was used (Dionex corporation, Surrey, UK). The column used was a 137 pellicular anion-exchange resin based column, CarboPac PA-1 analytical (4 × 250 mm). It was 138 maintained at 25 °C and elution was performed using gradient concentrations of sodium 139 hydroxide and sodium acetate solutions at a flow rate of 1 ml/min. 140
Statistical analysis 141
Two batches of each treatment and control samples were produced under the same conditions. 142
Each batch was analysed for moisture, colour, and texture as described above. The mean values 143 of all the samples drawn from the two batches (each batch with 3 replicates) are reported ± 144 standard deviation. The differences between means were assessed by one-way analysis of 145 variance (ANOVA) using SPSS statistics (v17.0 for Windows). 146
147

Results and Discussion 148
The frying process is characterised by mass transfer between food and frying medium, with the 149 medium being absorbed by product and moisture being transferred to the medium. In both frying processes, conventional frying and glucose frying, the difference between the 161 saturation temperature of water (100°C) and the frying medium was high enough to result in a 162 high vaporization rate. It has been reported that the crust is well defined under high frying 163 temperatures (>150°C) and it was less distinguished at low frying temperatures (e.g., 120 °C) 164
(Nawel and others 2009). 165 166
Change in texture of samples 167
During frying, changes in texture of products occur due to physical, chemical and microstructural 168 changes. Texture is an important parameter to study the sensory quality of fried products. In 169 order to examine texture development in prepared samples, A penetration test was carried out 170 with a 2-mm diameter probe. As mentioned earlier, the depth of penetration was either 5 mm to 171 study the internal texture of the samples or 2 mm which was intended to study the crust textureproperties. Figure 2 shows examples of force-distance curves of different samples at different 173 penetration depths. When the probe penetrates to 5mm (figure 2, a-c) in the samples, a maximum 174 stress is reached after which the sample breaks, and this is true for all samples. With regard to the 175 2mm penetration graphs (2 d-f), this is only true in the case of the cooked sample since the 176 surface breaks and the probe continues travelling through the depth. In the case of the French 177 fries and glucose fries, instead, a maximum force is reached at the target penetration depth (2 178 mm) followed by recovery without the sample disintegration. This suggests that the product has 179 some elasticity at 2mm depth which is due to the crust. Lima and Singh (2001) undoubtedly increases product carbohydrates content, which remains a health concern for some. 243
However, the fat has been virtually eliminated and this is a major advantage. An attempt can be 244 made to estimate the total Calories (kcal) associated with glucose and fat in fresh potato, French 245 fries and Glucose fries, assuming that there is no fat in fresh potato and glucose fries and all other 246 components remain the same. Table 3 shows the results of such an estimation made on the basis 247 that glucose will yield 4 kcal/g and oil will yield 9 kcal/g. It can be clearly seen that the calories 248 associated with French fries will be significantly higher than glucose fries per 100g potato dry 249 matter. In general, the amount of glucose in potato tubers is very critical for chips and French 250 fries production. The initial amount of glucose differs between varieties and even among 251 cultivars of the same variety, this is due to differences in starch to glucose conversion process 252 during postharvest storage (Bradshaw and Ramsay 2009). The use of potato with low reducing 253 sugars (glucose and fructose) is essential in the production of chips and French fries to avoid 254 excessive darkening (Gould 2001) . Reconditioning potato tubers at temperatures higher than 255 storage temperatures is a common strategy employed to reduce the level of reducing sugars, and 256 seems to be appropriate for glucose frying to reduce the final total amount of glucose. 257
258
Conclusion 259
In this paper, molten glucose was used as a frying medium instead of oil to prepare fried potato 260 product known here as glucose fries. Frying in glucose produced a product of similar properties 261 to French fries. Stereomicroscope images showed that a crust was formed in both the types of 262 fries. Texture and colour analysis revealed that glucose fries developed a similar texture and 263 colour to that of French fries, although the latter was marginally lighter when the two products 264 were fried to the same final moisture content. The glucose content in glucose fries was roughly 265 twice that of French fries, but the oil content is virtually eliminated, resulting in significantly 266 lower calorie content. This work demonstrates that a fat-free snack food can be produced by 267 using non-fat frying medium with melting point close to normal deep fat frying temperatures. 268
Further research is still needed to understand mechanisms and human sensory effects. 
